Many people believe that opium has beneficial effects on lipid profile which results in reduced atherosclerosis. Opium contains several alkaloids and biological active components, which some of them are used for atherosclerosis treatment. The liver X receptor α (LXRα) is an important regulator of cholesterol and glucose homeostasis that belongs to the nuclear receptor superfamily. This study aimed to investigate the effects of opium on glucose, lipid profile and LXRα expression. Sixteen N-mary mice randomly were divided into two groups (control and addict), and were studied for one month. Serum lipid profile, Fasting blood sugar (FBS), Aspartate aminotransferase (AST) and Alanine aminotransferase (ALT) were determined. Also LXR mRNA and protein levels were determined by Reverse Transcription PCR and western blotting. This study showed that opium significantly reduced total cholesterol (P < 0.05), While the difference in blood glucose, triglyceride (TG), High-density lipoprotein cholesterol (HDL-c), Low-density lipoprotein cholesterol(LDL-c) and Very low-density lipoprotein cholesterol(VLDL-c), as well as AST and ALT between addict and control groups were not significant. More importantly, LXR protein and mRNA levels significantly increased (P < 0.05) in intestine of addict group in comparison with control, while the change in LXR protein and mRNA in the liver were not significant compared with control. The results of this study showed that opium addiction reduced total cholesterol and increased LXR expression in intestine. Further researches need to determine effective components.
Introduction
In some Asian countries, many people believe that opium leads to reduction in lipid profile and blood glucose. Therefore researchers currently have done more and more investigation to prove or deny these effects. Many stud-s have shown that opium reduces lipid profile and blood glucose in normal condition [1] . On the other hand some researchers have shown that opium has no effect on these profiles in haypercholesterolemic models [1] . Opium contains eighty different alkaloids and biologically active components [2] and morphine is a major component of opium. lso it has been shown that Phosphatidyl inositol kinase and opioid receptors are involved in the useful effects of these drugs [1] . The mechanism of lipid and glucose reduction of opium is unknown. Cholesterol or oxidized cholesterol performs as a ligand for the nuclear liver x receptor (LXR) and regulated expression of genes involved in cholesterol, and lipid as well as glucose metabolism. LXR have two isoforms; LXRα and LXRβ. LXRα predominant expressed in the liver, intestine, adipose and macrophages, whereas LXRβ has a ubiquitous distribution. The ability of LXRs to control genes involved in cholesterol, triglyceride and glucose metabolism make them striking targets for the drug development for treatment of atherosclerosis and diabetes [3, 4] . LXRα with the decrease of intestinal cholesterol absorption, and also with regulation of multiple steps in reverse cholesterol transport has an important role in atherosclerotic plaque reduction. Moreover LXRα has key role in cholesterol and triglyceride metabolism in liver [3, 5] . This study intended to investigate the effect of opium on glucose, lipid profile, and LXR expression in mice.
Materials and Methods

Experimental Design
A total 16 N-mary mice were used in this study. The mice (28 g -32 g) were randomly divided into two groups as control and addicted. The animals acclimatized for 2 weeks in animal room conditions and they were maintained under standard laboratory condition at 22˚C ± 1˚C, and normal photo period (12 h dark/12 h light) used for experiment. The experimental protocol has been approved by the Animal Experimentation Ethic Committee of Kerman Medical University.
The addict mice received the opium (Court of Justice, Kerman, Iran). Opium was suspended in 0.4 ml of hot water, and then was cold and administered by gavage with starting dose of 5 mg/kg twice a day and gradually increased to 40 mg/kg for 8 days and remains steady over the month. GC-mass spectrometry analysis of this opium showed more than 30% alkaloids (from which morphine 16%, thebaine 4.4%, papaverine 3.2% codeine 5.5%, were the most abundant of them) and the rest consisted of non-alkaloidal organic and non-organic substances from which 13.5% was water. After 12 h of fasting, mice were anesthetized by injection of sodium thiopental (50 mg/kg, IP) and sacrificed [1, 6] . Liver and intestine removed immediately and washed with Phosphate buffered saline (PBS). Also blood was collected from heart and serum was obtained by centrifugation at 3000g for 10 min and stored at -20˚C until assay. High-density lipo-protein cholesterol (HDL-c), total cholesterol (TC), and triglycerides (TG) were measured enzymatically. Fasting blood glucose was measured by a glucometer (Roche Applied Science) [7] .
Semiquantitative RT-PCR
RNA from liver and intestine were extracted with Accuzol Reagent (Bioneer, Korea) according to the manufacturers' protocol. Briefly, 100 mg of tissue was homogenized in 1 ml reagent, and then 200 µl of chloroform was added. After vigorous shake the mix was incubated on ice for 5 minutes and centrifuged at 12,000 rpm for 15 minutes at 4˚C, an equal amount of isopropyl alcohol was added to aqueous phase and mixed and incubated at -20˚C for 10 minutes. After centrifuged at 12,000 rpm for 10 minutes at 4˚C, 1 ml of 80% ethanol was added to supernatant and mixed. After that tube was then centrifuged and supernatant was cautiously removed. Pellet was dried. RNA was dissolved in RNase-free water, and incubated for 10 minutes at 56˚C and stored at -70˚C till use. Synthesis of cDNA was performed according to the manufacturer's protocol (Fermentas, Lithuania). Briefly, 2 µg of Template RNA, 1 µl of oligo dT primer and DEPC-treated water (to reach a total volume of 12 ul) were added into a sterile and nuclease-free tube on ice.
Then mixed and centrifuged for a moment and incubated 5 minutes at 65˚C. The tubes were chilled on ice, and then 4 µl of 5× reaction buffer, 1 µl of Ribo Lock™ RNase Inhibitor, 2 µl of 10 mM dNTP, 1 µl of RevertAid™ M-MuLV Reverse Transcriptase were added, mixed and centrifuged, and then incubated at 42˚C for 60 minutes. The reaction was ended by heating the tube at 70˚C for 5 min. For semiquantitative RT-PCR reaction 2 µl cDNA, 1 µl forward primer (Pmol/µl), 1 µl reverse primer (Pmol/µl), 13 µl PCR Master Mix (Cinnagen, Iran) and 8 µl deionized water were added into a sterile tube on ice, and centrifuged for a short time. Thirty five cycles of PCR amplification were achieved with denaturation at 95˚C for 30 s, annealing at 63˚C for 30 s, and extension at 72˚C for 30 s using a PCR machine. All reactions were completed with a single additional cycle at 72˚C for 5 minutes. The samples were electrophoresed on a 2.5% agarose gel and visualized by ethidium bromide staining. The following primers were used in this study [8, 9] Beta actin Primer; F: 5'-TGG AAT CCT GTG GCA TCC ATG AAA C-3' and R: 5'-TAA AAC GCA GCT CAG TAA CAG TCC G-3'. LXR alpha primer; F: 5'-GCG TCC ATT CAG AGC AAG TGT-3' and R: 5'-TCA CTC GTG GAC ATC CCA GAT-3'.
Western Blotting
About 50 mg of liver and intestine samples were homogenized in 700 µl RIPA buffer containing 1% protein inhibitor cocktail (Santa Cruz, USA) and 1 µM PMSF. The homogenate samples centrifuged at 14,000 rpm at 4˚C for 15 minutes. After measured by Bradford method, 150 μg of proteins were separated onto a 12.5% SDS-PAGE gel and transferred onto a PVDF membrane (Roche Applied Science) [10, 11] . Then Membrane was blocked with 3% non-fat dried milk in Tris-buffered saline with Tween 20 (TBS-T) (Roche Applied Science) for 2 hours. After blocking the membrane incubated with primary antibody for 1.5 hours with anti rabbit polyclonal antibody LXR (1: 300 dilutions, Novus Biological) at room temperature. After washing in TBS-T, the membrane incubated with horseradish peroxidase-conjugated secondary antibody (1: 10,000 dilution, Roche Applied Science) at room temperature for 1.5 hours. Immunoreactive bands were visualized using ECL kit (Roche Applied Science). Band densities were determined with Lab Work analyzing software (UVP, UK) and expressed as the ratio of β-Actin (Cell Signaling Technology Inc., Beverly, MA, USA; 1:1000) [9] .
Statistical Analysis
All results are presented as mean ± S.E.M. Statistical analysis of the results were done with Student's t test. p values of less than 0.05 were considered statistically significant.
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FNS Table 1 shows the effect of opium on blood glucose and lipid profile. No significant differences were observed in plasma TG, VLDL-c, HDL-c, AST and ALT as well as blood glucose between the opium and vehicle groups. However, there was a significant decrease (p < 0.05) in total cholesterol in opium group as compared to normal rats (114 mg/dl ± 4.4 mg/dl vs 96 ± 4.3 in opium vs vehicle treated mice respectively, p < 0.05) ( Table 1) . In this study total cholesterol levels reduced significantly by 14 percent. Although TG reduced by opium but, were not significant compared to control. Marmor et al.
Results and Discussion
Lipid Profile and Blood Glucose
shown that long-term exposure to opiates considerably reduced coronary artery disease and consequently associated with decreased incidence of fatal myocardial infarcttions [1] . Fatemi SS et al. showed that cholesterol significantly reduced in opium addicts compared with normal group, they also reported that cholesterol, triglyceride and LDL-c significantly reduced in opium extracts compared with normal group [11] .
It is worthy of note that the difference in the ALT, AST, blood glucose and HDL-c levels between the two groups were not significant in this study. Furthermore many studies have shown that opium reduced these profiles while they were not significant [2, 11] . In the clinical setting serum ALT elevations have been used as a substitute biomarker for steatohepatitis. Therefore ALT is an enzyme mostly produced in hepatic cells, we monitored serum ALT as a biomarker to assess the grading of hepatocellular damage [12] . In this study not only ALT activity had not changed, but AST and ALP remained stable.
Mohamadi et al. showed that compared with control, in the hypercholesterolemic and hypercholesterolemic-addicted rabbits, triglycerides, LDL-c and cholesterol, levels were significantly increased while in addicted rabbit (chow diet) compared with control total cholesterol and LDL-c significantly reduced [1] . 
The Effect of Opium on Level of LXRα mRNA and Protein
Intestinal LXRα mRNA significantly increased in addicted mice (opium group) in comparison with control (p < 0.05) (Figure 1) , whereas administration of opium had no effect on the mRNA level of LXRα in the liver compared with control animals (Figure 2) . Our results showed a significant increase of intestinal LXRα protein in addicted animals with respect to control mice (p < 0.05) (Figure 3 ), while change in the level of LXRα protein in liver of the addict group in comparison with control mice were not significant (Figure 4) . Although cholesterol metabolism regulated in different ways but LXRs have vital role. Brayan LA, et al. showed that the nuclear receptors LXRα and LXRβ played a role in the coordinated regulation of lipid and glucose metabolism. They have shown that activation of LXRs with synthetic agonist leads to the suppression of genes involved in gluconeogenesis and induction of hepatic glucokinase expression and insulin-sensitive glucose transporter 4 (G-LUT4) in adipose tissue [13] . In this experiment we showed that opium significantly increased LXRα expression in intestine while there was no change in liver.
Niemann-Pick C1 Like 1 (NPC1L1) is cholesterol transporter which expressed in the brush border membrane of enterocytes in the small intestine. Altmann, SW et al. have shown that cholesterol absorption was decreased by 70% -90% in knocking out models of NPC1L1wich was likely to reduction when wild type animals were treated with an ezetimibe [14] . Duval C et al. with using a human enterocyte cell line have shown that NPC1L1 expression is down-regulated by LXR in intestine [15] . Furthermore ATP-binding cassette (ABC) transporter proteins, G5 and G8 have a critical role in control of sterol absorption. ABCG5 and ABCG8 are localized at the brush border membrane of enterocytes and act as practical heterodimers [3] . Many studies have shown that over expression of ABCG5 and ABCG8 in mice as well as pharmacological stimulation of their expression did lead to a markedly decreased fractional cholesterol absorption [4] , also demonstrated that these transporters played a role in control of cholesterol absorption [3] . It has been shown that LXRα agonists inhibit intestinal cholesterol absorption in mice. Repa JJ et al. initially suggested that this effect may be due to an increase of ABCA1 gene expression [16] . LXR activation is known to decrease cholesterol absorption in vivo via a mechanism involving ABCG5/ABCG8 up-regulations in the small intestine [16] . Furthermore, LXR activation has shown reduced NPC1L1 expression in the duodenum [17] . Treatment by LXR agonists lead to severe hepatic steatosis development in mice. Hepatic steatosis is associated with hepatic insulin resistance and type 2 diabetes [5] . Many studies have shown that this effect is because of up-regulation of lipogenic genes such as fatty acid synthase (FAS), acetyl-coA carboxylase (ACC) and stearoyl-coenzyme A desaturase 1 (SCD1) (a rate limiting enzyme necessary for the biosynthesis of monounsaturated acids) and carbohydrate response element binding protein (ChREBP) (a transcription factor that enhanced conversion of carbohydrates into lipids in liver) [15, 5] . Besides of hepatic steatosis, Schultz JR et al. reported that pharmacological LXR activation in mice liver increased plasma triglycerides [18] . On the other hand, Choe SS et al. showed that persistent activation with LXR agonists lead to lipid overloading in pancreatic β-cells and then caused severe β-cell dysfunction and apoptosis, a major process in the development of type 2 diabetes [19] . In this study although opium increased LXR in intestine but did not change it in liver.
Conclusion
As indicated above, LXR agonists by down-regulation of NPC1L1, as well as up-regulation of ABCG5, ABCG8 and ABCA1 considerably decrease intestinal cholesterol absorption. But in this study we didn't measure the levels of these genes, hence further investigations should determine the effect of opium on ABCG5, ABCG8 and ABCA1 as well as NPC1L1 levels in intestine of normal and addicted mice, on the other hand opium contains about eighty different alkaloids which some of them have excellent properties and some other have harmful effects. Therefore, the lipid lowering effect of opium perhaps related to some alkaloids, so more research will be required to determine effective compounds.
